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W S.^^- *f7lW 7 H W o V ^"71 

^^o] ^el-sl ^ — W_ , ^71 ^ iBlW *§^SM oj^cl^ ^-g; *Rr n] >*fl 

^7}7l^Al^Bfl i^^l, ^71 nl^^7V7l^lAl^Efl + <$x)o\ ^ #<y._g. ^7l^^ ^ ^ *M 

«^^*1 ^1 €°l7l* i^>Hr BIB €°l7l g °1» *Hs*Hr U-^-i: 

*}<5}^5L 7 >^^ jL3f7> $X^. 
£ 6a 
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4^ «1H ^ A o v €°1 ?1 ^ n ^12: ^{MULTI-BIT PHASE SHIFTER AND MANUFACTURING 
METHOD THEREOF} 

£la ifl^l ilcfe #Hfl ^^l7l^ *1<£ 71^- ^£f. 

5L2^ X-tfl^-g- MMIC 5W1H A ^ 5? 7]£ ^-g^- S)S. 

£3b^ £2^ €°1 ^-i- 5*1^: H2flE£. 

514^ K-tfl^-g- MMIC 5«lH. ^€°l7l ^2 ^ 7j£- 5)3.. 

£5^ MEMS °l-g-^ 4«1H ^^o] 71 ^ ^ ^.eflS. 

£6a^ ^ MEMS ^4*1» 5«lH ^€ °1 7l ^2. 

£.1034 £10b^ 4 ^^-8- 4^€°l7l4 ^7^] 25fl = £. 

JE10c4 £10d^r ^#<0-g- ^^-^ol 7l^ ^Tfl ^ ^££. 
S.lla ^1 S-llgfe- -g- ^ MEMS iflal* °l-§-^ ^ A o v ^°l7]£] ^ 

27-4 



1020030008878 



% 2004/1/19 



5:MEMS 6:^]^- uH 0 !^ e}-ol 

7:7fltij- iEiti.( s tub) 8:^*1 
10:^€°M ll:^^^- 
12:#^^- 13 -^a. 
14:^*1 20:^^-€°l7l 
21:^^^- 22:#^-^- 
23:^^- ^ ]± 24:^*1 
25:^$^ 30:<HH^ 

31:^-#^r 32:^^ 
41: 7^ 42:^1 l£^^v 
43 44:^^ v ^l 
45:^1^# 46:^^" 
47: ^1 2H^^- 48: ^1 3£*I^ 
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o]7] ^TilA] n]A^^l-7l Til (Micro Electro Mechanical System, MEMSe} W) *3 

7]^-i- 3-§-*h ^ ^ «i-g-^r ^ ^ €°i sHr^n 

<^Eflu|-^ Jfl#-g. *1H<5>71 €°]7l (phase shifter)^ «fl>g Jf£-°lCr. 

<33> ^a o v ^o)7l^ *1<3 slSSif ^1 ^ €^1 *1H« ^tr Sl^Sl 

f>}7\] £M MMIC(Microwave Monolithic Integrated Circuit) #^4 MESFETCMetal 
Semiconductor Field Effect Transistor)^ v\^B\ t±o]$_^^. sfry] ^5]x}S- ^l-g-*>7fl 
3$a4. 

<34> ^-o^ ^-A5/n>o]3 S Ti|- A]^^ t£Aj-s} 7l^# 7>^1 i^3t}- ( ^ffcS*, ^ 

7>^ ( ^ 112^1- 71 ZL7> MEMS^^i- °l-g-^r 7-1 

(RF) ifl^ ^7>^ 7>^ TlsflAlEil- Ol-g-tb 3<tf €^l7l^ 7fl ^ ^ *] ^$\JL fltj.. 

<35> ^ 7 fl <H>£3il5L ^ fl^ ■f-a-g-o.S. A>^-sl^ ^-g- ^a o > y fl <g a!^^ ( Active 

phase array system)^ tf-g-ofl <£^<0 S.!^ ^ €°]7l, zlbIjl zj*fl7l7 r <£^£H 

^€4. Jfl^- ^ol7lofl Aj~g-s]i=. ^-tq-oliS., #31 S4 B^l^* ol-g- 
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£]TrC)l, # «a^H>H £ 6 1 ^-tf°l^- = -& cfol o^c^a-^ 3-lOmW^l *| 

fr #3^- ^S-SfciL , #31 jL2f B^l^E^ ^( front -end) 

<37> ^^^1 Jfl# ^^5]^ *\3L2] i^^lM" ^3flA]Ei, ^ Ei 3§~£ o] -g- 

<38> £ i a ^ eJ-Sl-fr ^ ^ ^JIS 3^ *l<?i -M^lfe SIS* M-eHH, £ 

ti>Sf ^o] A^ Cf€- ^71^ ^ol» 7|-7-l ^- 7 fl^ i^^SH -HS.^ 

<39> £ lb^r SJ^fe ^S-Q aVA>E) #^S)^ Aljr<^ ^^>* <>l-g-*r^ S3 ^ ^1^^ 4H 

<40> £ lc-cr Sl^^sq- ^3()AlEil- ol-g-e>a] <^a> ^^1- JE^r ?} JL , X /4^ 

B^^i 1-^^121 Jf«-aJ°l *(|7H AV-g-^cf. 

<«> £ idfe 7^ ^ ^Eisf ji« *4 ^n v * r « °i-8-*h=- u-^^-s tiisi 

^ 3^*1 *1<?! ^1^1 711 ^tf. 

<42> AJ-7] 4 7 M « o V^o. e>^ ^o]7H^ £*1 A>-g-£l^ ^^O] # *1 <3 ^ *S>H , °] 

* ^^Sl^ ^Hfl 71^ £ 71^- ^ofl ^-g-ElTfl 

<43> ol^l, X cfl^(iO~13GHz, y o v *-g-), K cfl^(18~20GHz, #^l-g-)<^l^ A>-g-sl^ 5 

«1H MMIC ^ €°l7l-i-^ ^ ^ J^S* ^Sl-S.^- tri=f. 
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<44> £ 2fe X cfl^-g- MMIC 5U]H ^a o v ^o] 7 ] «1 ^ ^ ^St M-E^cf. £A]*V 

«>4 £°1 180°, 45°, 22.5° , 11.25° , 90° €<>l7l§S Sal^-S^H, ^ 

*«fl *r 5tl ^ £°] ^>-g-sl^ ^H*1tt ^7fljL3f H^l^Bl(FET)olcf. 

<45> T$Z\ t 180°, 90°^# £ ld^" ^ JI<* ^gE^7> ^fS 

7H°1, ^ ^ FET-^-^^7> £ -H^^r FET-^*1tt 

oi^c+j!). ^^cfoH o^S^ 7^-^3f ^Ei^r FET-^^^7> S] <H <£ 

1°1 ^^Til €4. ¥ ^4-^ °l-§-*>^ 90/180° 3 ^^v» ^ ^cf. 

<46> 450 f 22.5°, 11.25°-^ €°l7l^ uRd«g (spiral) tl^^^r FET-^al* *}-§-*H ^ 

n}E|- 45/ 22.5/ 11. 25°^ ^ £14. 

<47> ^7] 4 ^ MMICS °|-g-*V Sft<$ ^o)7l^ tiV^x-ll Af-g-^71 nfl-g-ofl *}- 

^-^>7ll ^Cf. o]^ S^ofl ZL 4#1L> ^£7} q-E+q- ^Tfl ^ ^Jol 

4. 

<48> £ 3a ^ -£3b^ A o v 7] £2^ ^ A o v A -^1-* 44i-fl : & :n.2flH£S» , £ 3b 

4 5^tb 4^" 7M^1 D J, -£ 3a4 ^ -7.5dB4 €■ #^^-§: iL<£] 

4. °l^r 7>>-g-£l^ ^4*l7> FET^l7l ttfl^-o]^, nofl ofe), ^-o] ^o] ^Tfl £4. u_V 
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< 49 > s. 4a ^ K cfl^-g- MMIC 5«lB ^ s_X\ 

*V h].^ ^-o] 180°, 90°, 45° , 22.5° , 11.25°fl# €°]7ll:S ^€ 5«lH-§-c>l^, ^ $\g. 
» **fl ° & V ^ SU^r ^-o] 3^=^ ^ ^o}7)^£_ o]^o]^ *Xt\. uV£*|l 3JL» 3-g-*> 

<so> £ 4b^ £ 4a^ 180° ?\°}7)3.*] £*ltr go] ji^ ^E^fif ^« ^jzf ^ 

<a^*>^ ^ ^-tf^r* 180° S. «}• 
<5i> £ 4c ^ 5. 4a ^ 90° , 45°, 22.5°^# &<>]7}3,*\ Ji-v|lH^3» -g-*fl 3^*>» ^JL Si 

cf. ^€ 91^^ 7^1^ 90°/ 45°/ 22.5°fl^l-7> q-JE-s. Hint 3. ^ 

<52> 11.25 0 fl# ^"M^r ^JflME^-g; Ol-g-^ <fl#-£ ^o]^tf. 

<53> tf 7 ] £ 42] ^_°}7}^ HEMTCHigh Electron Mobility Transistor)* 

^ sj-g- lOdB ^S. o]t)-. 

<54> n^e^, a o v 7 ] HEMT 3R V €°l7l^ £ 2ofl £Altl FET a>-§- € 

o)7}°\] tilsfl 7fl^d£]^^l^ ( ^-^-tr te^ll 3-§-*fl 0 > ^>S.S 

^ o]» ^-^-§>7l^*fl tf<g ^j! alJ2^ Z_H2tr 7>*lfe MEMS 
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<56> £ 5a^ MEMS *}■%■ 4«1 B &°)7]2.*\, ^-o] rz. ^-^o] 

°i ^ sat*. w>^- sia^ ^s. ^o} oi-g-tb ^l^-a- 

€°1 w o^^r *>-8-*M, $1*1* 7l§ tf-M 3*1* ^ £ 

^5.* °l-§-*H 22.5°, 45°, 90°, 180°S1 4«lB 3# €°l7l^-# ^*>JL Si 1 }. #7l 
^ A dSf^ 7l§ ^d^oll ^71^ ^<=>17> 22.5° , 45°, 90° , 180°^ ^^>7> M-^ , 

<57> a o v 7] c^aJ- ^oi7]^ °rEfiq-<4 zj^ ^>-§-^^ 3# ^ y ti 1 ^li^ (phase 

passive array system)^: ^-3°-B ^l^l&O-^, i^*lB^ -g-^ MEMS ^*l(capacitive 
loaded MEMS switch)* °l-§-*rt}. nJ-BM , *K*H , t^I ^Sfl ^l^f. 

< 58 > *M^r, £5b^l 51*1 £ u>5f ^ol sftsfr m.s$*. ^i±^ ^^aj^cfl, ^ »g. 

^-g-(10~13GHz, X tflSj) 5£xr fl^ *^l-g-(18~20GHz ( K tfl^H^ ^-g- ^ 

£A]^ s^o. ^-cfl«(DC~20/40GHz) Ali^H ^V-g--Sr>7l ofl $SL3, $\<% 

<59> A c V 7 ] iflAI^ ^ 98VS.Ai cfl^-e] ^7] nfl-g-ofl Al^Efl ^^.o] -g-ol^l 

<eo> n A] ofl RF MEMS ^3*1* ^r-g-^Kr X rfl<3 ^o] 7 l7> $X*\*Y qx\ ^-^^ 

30-40VS. tilJH^ £cj-. 
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<61> a o V 7 1*V a >«4 §ol ^Efl € 6 1 «K£2l] ^^]« <>l-g-*Hr *11 2 ^cH ^ 

■ 

-§-21- 4°H^ eJ-Sl* ^ ^y-^ 

<63> A o V 7] ^ ^-o. ^0. ^^ 7 1^^ t^^, A]^ ^IS. «fl^lS]^ f^l 

#7] iE]W 3^oj] ^H^fe nl^^7>7l7jlA]^Efl( MEMS ) 

ZLelZL ^-71 MEMS ^H*l^ ^-g- ^J-^ ^71 $\*V *}ff- u}o]o^ Ej-O}^ 7Hb 2fl 
^°l7l^-; ^^o) cfBJ-£l ^E^ti., -^-71 ^ofl ^£)<>| ^3]^^: & 

* *lH*>Tr MEMS #7l MEMS ^^l^l ^ ^°*Mr ^^7]^ ^ ti>o]o]^ 2}-ol , 

& 211 ^°l7l# i^Rr ^%<LS. «V4. 

<64> ^ 0 V 7 1 ^1 l^Aj- ^o]7l ^1-M-S. o]^o]^l 11.25°3K V ^ 0 l7l^l-, ^7} A] €°l7l 

711S. Ois-CH^I 22. 5°3K V €°l7l2]- ( >*7l 211 lfl-* €°l7l ^7flS <^1^-^^1 45°^^" ^°l7lSl-, 
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180°^^" 31 ©M* ^-tiltb 5«1B 3H V ^°l7l<?l ^^SLS- 

J=si\+ °]-g-*M ^*Rr ^"71 ^1 2S£31^H sflld^: ^l7l^>ZL 

^"71 A] Qj«. 7 > ^^o] ^4^J1 ^l^Rr ^7^1^; Aj- 7 1 

^cH^l *fl 3I£2ll^lil afl^^r *§^*>uL =l Aj-«.ofl 3^ sfle^ ofl<H a. el 

<67> £ 6a^ ^ MEMS ^l-g-tt fl^ ^ fl^ 5-bit ^ A 0 V ^1 ^ 

iL°J ^H^. JEA^ wl-Sf ^-o] <^^^(l)o S <el7>S)^ 11.25°/22.5 0 /45°^^- 
^o]7l» 180°/90°^4 V €°l7ll- ^sfl #^^(2)^.5. 

<68> £Al*V «>ss}. ^ r o] i 11.25°^ tifl^7V 5)^- 11.25°/22.5 0 /45°^^- 

2]- 90° «fl^7> 180° /90°$]# ^*]7l^ ^271- ^-ols>rf. *}x}°Y a o V 7 ] «fl>£ ^O] 71^-^r 

£ lc4 o|-g-s>c»} aVA^o] fl^>fi- -frlHfRr ^o]t4. 

<69> 11.25 0 ^ A o V ^i 0 l7ll- iHS, ^#(1)^ <Q^€ ^JE- ^ 7]^O.S. #JjL6fl 7fl* 0 > ^ 



27-12 



0030008878 H*}: 2004/1/19 

n *}-%-&^. A cM 7fl« 0 V ^E^ti.(7)«^l £]i5fl Sl^ tfl<^ ^<H*1 

, cf. ^jl, f^ofl MEMS i^*l(5)7> ^sH, ^-71 3\ ^ *i°M; ^ 

7lfl«l| W>o]^i efol( 6 )ol ^ «fl*l£M Si^. A oM «H 

ef^(6)^r *11Md 0 l ol^ ^IJl^A^ sfl^ MEMS ^*1(5H ^3*1 

4°] ^» ^HHr ^ = (8)^ 6a^l^i^ 11.25°3R V ^°l7l^l ^3*1 

<70> ^-71 ^o}*l 3)]c( 8 ) ^ Aj^Aiofl ^}o] ^ISM" <&7}^ % ^ A]Jr ^ 

ti>o)c^^ QO]^. 7^ MEMS ^*1(5)* ^ ^JI, ^-71 7fl« 0 V ^Ei «.(7)^ Tlzfl 

a}b1 <3%K§; <5>o} ^jr-j. ^l^AlTjcf. ole^ev ^ v *Rr MEMS ^*1(5) 5^1 ^ Tisfl 

-gr/^-S. ^Sfl ^afl^t]-. 

< 71 > ^"71 ^£ ifltf ^olJf zjo)^ ^ a]^- uHoj^o] ^oj^- 

if, 'S^Rr 3-2-5. 22.5°/45°^ €°1 7]!-^ ^tVnf. 

<72> 180°^^- ^o]7l ^ 90°^ ^o]7l <*M cj-BJ- ^E^sq- MEMS i ^1(5)1- <>l-g-*H 71 

-&/-5-H. S^SH 3#*>« te^cfl, 7 fl«j- ^^§V o^Aj- ^o]«s.^- 

^H 7 ^ 7i#Ei(3)S ^^*Vnf-. Aj-71 oflo^ ^^^(3)^ ^gfl 180°/90°^ ^o]7l-i-^: 

<73> £ 6b^ <#7] £6a# C^H^o] A>^ol^ ; S-71^- a-^-i-O. ^-cfl S\6] £ 

SU^. ^1 ^21 olfH 91<LIL3. ^ ^^o} -g-ol^Tfl 

^4. 
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< 74 > ti}4 Qo] ^ ^X\6\]^- MEMS ^*1# ol-g-^c^ a]-oi ^ 

ol 7>^H, iEiti.^ o]^-^>H.S ^ A o V s^ol ^jl, ol-g-^ss fl#*V7> 

m 

SEtt, *]-fr w>olo^^ *HMlS ^^^S.S MEMS ^3*1 ^ # 

•a-ol 15-20VS ^T^lTfl ^tf. 
<75> £ 7°- 11.25 0 /22.5 0 /45 0 -^4 1 - 7^ i^Bf^fl 7jo S h}4 ^-o] <g 

^(11)4 #^Y(12) ^ ^^ofl ^ <y«. 7> cjeJ-^ ^W.(13)7> ^ 

n ^cfofl MEMS ^^1(14)7> 5U4. ^71 MEMS ^31*1 (14)^1 S*H1 ^*fl # 

^, ^Htt ^a.(l3)» 7") 3fl X| e-| tfl-g-0.5. A>-g-s>^ ^o]cf. ^^-o] tJ-S^ ^E^ofl 

&-£r <#7] MEMS ^H*](14)^ -gr/o.H Hi ofl 2] €fl ^^S)7l nfl^-ofl tg ^S. 
^2Hr ^51^ 11.25°/22.5 0 /45°S. £SJ- *1?14. 

<76> £ 8-8- 180° /90°^^ €°l7lSl 71^- ^2:1- l+Bf^ 7 A°-$- S.*} «>4 27fl^ # 

^ol«. S o^o^ oiODj oli-^ oflcH 7l#ei(25)S A ^ %°]^$\ 7m 

tM3£: ^ ^Bi.tL#(23)°l tglS ^^SlJi, zj- ^EiJ±l-(23) f^ofl MEMS ^*1# 

(24)^1 <£^.Q ^ns. £. 74 Jg-tf. £ 74 ^r^l #7l MEMS ^*l»(14)£l £/iL5. «H «fl 
^E^ollA-1 n>e|-^. 01401^ &°1 ^^^cf. ^AHloflA-l ^7} MEMS ^*ll-(24)£r 

<77> £ 9^ 180°/90°^ o v %1 °1 7l o\] A>-g-£lfe oll^>i 7ll-a|(30)« £-Mt> 

(32)4 ^(31)o.S ol^c^^ ^>J1 ol^ ^.^.o. -37 ol^£l^ oiouj, ole^V 
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578> £ 10a i^x] £ lOb^r ii7fl=l X cfl^(10~13GHz) 5«lH ^°l7l^ Jpg 

M-Ef^^ asflsn^^ H)-<2}- ^-o] aj-o^ 3g^- 4.5dB# iL<>H 3^ 

10dB# 7>^lcf. s.^ n.25 0 Sl ^ ^°1H <^v 30x1]^ 6] 

^ «c V ^^-S 3^ 7>^]cf. 

<79> £ 10b £ 10c^ ^7}]*} K £fl^(18~20GHz) 5«1 B &°]7]ei\ ^ 

M-e]-l}]^ zzHfl^£S^, wf^ £oj A]-<y 5%^ 4.5dB-fr iL^H a>A} 

lOdB ^l^l =1^. iUlBKE 11.25°^ ^ ^-^H _2.*Hr 3°^^ 

$H ^-g-ilS 3<H\+ 7>^Cf. 
<80> ^ t M. *gx$d\] A>-g-^ MEMS i^^l^r 15~20V^ ^ ^.2-5. ^} 3-§-°l 

<82> J£ Ha £ llg^ ^- Jfl>£ ^°l7l^ *fl2: ^ ^^SS-^H , 5*1^ tf><2}- 

^ol 7l^r(41) >£<*fl llS-^ °]^$r ^ l£^^-(42) 3flH* ^^*>J1 ^. ^<?!^-(43) 
5flH^: T ^^(44) sfl^^r «H°1^ eKH ^ ^*Hr #7fl (£lla)^; 4 V 

7l ^ofl ^1 USEfl^liH sfl^(PRl)-ir ^^^}^L ZL <#Jf<*fl Al£f(45)|- 

^TlKSUb)^; ^-71 AlJE.#(45) ^71 ^1 H£Efl7liE 3flE}(PRl)3!}- 7fl 2i£ 
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llc)^; A o v 7] *fl 2i£e]l^l^H 3flE](PR2)^- *\]7]i$: ^ #7l a]^^(45)^ ^^-^ sflli 
, <LJL ^^*>Jl 4*1*1 ^7]^7l^^ 31- 4^H(MK)# °l-g-*M ^4*Rr #74l(511d) 

4; ^-71 f^f ^ VJ f # <H| <H w-el^l ^ <HH 7i#5_i ^ <^<*M1 3I£^l^|iS 3flld 
(PR3)# ^*Rr ^^l(£lle)^; ^-71 ^^1- ^oll x}$}3. *\] 25*i'3}-(47), *fl 35*1^(48) 

*}t; #31(511f)4; ^-71 31 liSE^liB sflEi(PRi) ^ 3££^l^liE 

3fl€(PR3)# 5^f- 3l7l*Rr #3l(511g)» ol-g-^a} 

<83> on- 2,4 ^Mi 4 -a^l-5-^- 

< 84 > s. lla^l 5*1 :g 44 £o] 7l^r(41) Cr/PtS ^^r^ <>1* *fl£i^H x\ 

o]=^ l£^nV( 42 ) 2flE}-g- ^Aj^ji ojl- i^^r>7l^«fl #7} 1£^BV(42) ^fl^ 

A o Vj f°11 A1N ^<?lsv(43) 3xflEi# ^tb4. =L^-$r TaN 5E^ 4 4 ( N i chrome ) # ^ ^} JI 3 
h}o1o]a ej-ojofl 44 sHE^^-a) 4^(44) sfl^^- ^*V4. 

<85> zl 4^, £ lltHl 54 € 4^ ^4 ^-7] ^# ^oil ^ liSell^liB 3fl€(PRl)^r 
^S>4 fltb 7m #^-g- ^*b ^ ZL *oMMl Au/Cr 45^(45)^8: ^tb4. 

^d^-i: Au7> 5# ^*fl ^^5]7l nfl^-olcf. A ];EL#(45)4 o)* 

MEMS ^4 4^1 *14 (hinge) 5fl^o.S 4 -§-3 31 =14. 

<86> ZL Cl-g-, £ Hc^l 54^ 44 ^-Ol #7] 4 = ^(45) ^Jfofl #4 2)1 15E.£5)14^H 31 

H(PR1)4 -§^tb 31 25LS.ell4iH sflEi(PR2)-8: ^^"(46) 4 tb i£3l4^B 

-^-t- ^ v 7l 1-^^] ^S^- ^-71 AlJ=#(45)^r ol-g-^ Au ^^"(46)# 
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<87> n. cf-g-, £ n<H ^*}& ^-o] ^-71 *1] 21Ss^liB 2fl^(PR2)# ^7]^ ^ a. 

<88> £ He^l ^-o] ^-71 ^-s-t #Jf % olH ^ <HH Til-ei 

^ 31£e|^liS 3m(PR3)* ^^*Vcf. # 7 1 5fl^(PR3)^ o]H tie}*) ^ ofloi 

5H1-e^7> ##l-2l ^% ^#Al?Jcf. 

<89> ZL 4*, £ Hf°fl W>S]- ^-o] f2f ^-a^] 2£^^(47), *1] 3 

£^^"(48)^- ^ °1H ^2i°\} 4^ A oM 51*1^ ^#^-(47, 48) 

* 3fle^*VcK ^-71 *fl 2£^^-(47)2f ^1 3£^l^(48)^r -#°ltb ^flS. ^^H, Au* 

< 90 > zl tq-g-, 3E. llg°ll ^-o] # 7 ] ^£ afl l^mefl^l^H afllKPRl) 

^ ^1 31£e^lAE sfl^(PR3)^r S-^ MEMS i^^l^) ^2:(45)7}- v}^9] -QSL 

#(42H1 ^«fl ^ Slfe <^* J*J±#t|-. 

oi> ti>sf ^o] <^h]- aVE*)] MEMS 

^ &** <£ ^ sa^K 
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^ ^Jb-Sr ^H*Vfe *1 ^^MHi^ (MEMS) — ^" 7 1 MEMS ^ #<y- 

^■71 ^q- y. ^cj-o]] ojsna^ MEMS ^3*1, #7] MEMS i^^l^ 

^ ^-i- ^71^*1 wM<H^ SKI, h^ji ^°1-M~§- 91^ & 

^ A o^># M*>7}fl^: ^H'J 7l#eiS <S^t!r ^ 2fl# 7l» ^HJilS <5> 
^ 4^ «1H 3# ^°l7l. 
2] 

iHH^ ^o]7ll-^ ^*Hr ^ ^JlS Cf^ «lH ^ A o V €°l7l 

[^T 1 * 3] 
^ #°l7l. 
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[3^* 5] 

A 1%H] 5^1, cf^ alH 3# €<>l7lfe #7l 13 # ol^o^^l 
11.25°3# #7] l^tf ^0)71 ol^-^^l 22.5°3# €°l7l2f, #7l 1 

3# ^°l7l -¥-7flS ol^^^l 45°^# ^°l7l^, #7l ^ -23^ €°l7lS ol^^^l 90°^^- ^ 
ol7l^-, ZL^\JL ^7} ^1 2£|# ^o]7lS Ol^^l 180°3R V 5«lH 3# 

7l<y 3^ IR^S. *Kr 4^ tllB 3# ^°l7l. 

71^: #ofl -tlS-tl* *f) l£^rt Sfl^-g- # ^-ZL ZL #-^ofl ^^SV 3^0. ^ 

tb ^ *!ff- «H<H^ e]-0]oll ^ #312]-; #71 #^-<Hl *Hl5L 

*fl liMefl^l^B sfl^, A]Ef , zl^jl 2i£efl^l^H 5fl^# ^^*1 ^ *l-^-#-i" 
^*Rr #71 *)1 25LSefl^l>iE sflEH-g. ^Tl^Jl # 7 1 Al_EL#^ ^ 

-?-7> i^^l sflniol 51 ^Sl-ZL M-H^l^ ^l7l§>^ ^7^1^-; #71 #-Jf°fl 3££ 

alt ^^tt ^ ISsll^iSt 2-¥ ^1 71^ #311- S^>^ 3^§- 4^o.jl *>fe nf^ «1b 

3# ^ol7l ^1^ wj-^ . 
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